This article mainly analyzes the volatility of China's real estate industry's stock price and understands the characteristics of China's real estate stock price volatility, so as to provide a theoretical basis for stock price forecasting and investor investment.
Over the years, domestic and foreign scholars have studied capital markets in many ways, among which there are many studies on price fluctuations in the stock market. For example, I.-Yuan Chuang, Jin-Ray Lu, and Pei-Hsuan Lee (2007) analyzed the volatility forecasting performance of GARCH models based on various distribution hypotheses in the context of stock market indices and exchange rate gains. Out-of-sample volatility forecasting results show that the GARCH model combines logical distributions [2] ; Hung (2009) believes that asymmetric GARCH models can better measure the volatility of stock prices [3] ; Sabiruzzaman et al. (2010) trade in Hong Kong stocks. The index is a sample. The accuracy of the stock price volatility is compared between the GARCH model and the TGARCH model. The results show that the TGARCH model can well describe the leverage effect of the stock market under asymmetric information, and its estimation result is better than the GARCH model [4] . In addition, many scholars in China have conducted a lot of research on stock prices. Wu Zhen and others used wave theory and clustering wavelet packet models to empirically study stock price fluctuations [5] ; Wang Mingzhao et al. used the GARCH family model for Shanghai. Deep stock market returns and stock price volatility clustering have been tested [6] ; Jia Fanglin proposes a behavioral model to study investors' actual investment behaviors, and on this basis, analyzes the causes of stock price volatility in China in order to explain stock price fluctuations. Provides another new idea [7] .
This article mainly analyzes the volatility of China's real estate industry's stock price and understands the characteristics of China's real estate stock price volatility, so as to provide a theoretical basis for stock price forecasting and investor investment.
II. DESCRIPTIVE ANALYSIS

A. Sample data selection and timing analysis
This article will conduct empirical research on the returns of the stock index of the top five companies in China's listed companies' real estate industry index and China's top five real estate listed companies. Since the volatility of the stock index is mainly represented by the volatility of the series of returns, this paper uses the closing price of the stock index to calculate the yield of the stock index.
The formula is: Through the characterization of the sequence of samples, we can see the change of the sample sequence (see Figure 1) . As can be seen from Figure 1 , the daily returns of the five listed companies and the real estate industry index show a certain degree of volatility and aggregation in the sample interval, and occasionally there are large fluctuations, the aggregation is more obvious. And it always randomly fluctuates near a constant value of 0. The range of fluctuation is bounded, there is no obvious trend, and periodic characteristics.
B. Descriptive statistical analysis
Through preliminary statistical analysis, descriptive statistics of sample data can be obtained. As shown in TABLE1, from the perspective of skewness, the daily returns of the five listed companies and the real estate industry index are asymmetric around their mean, positive skew means rightbiased; come from kurtosis and JB statistics Look, the daily returns of the five companies and the industry index do not obey the normal distribution; based on the above analysis, it can be found that the sample data has typical characteristics of financial data, namely the phenomenon of "spikes and thick tails" Figure 2 , it can be seen that the real estate industry index and Poly Real Estate's auto-correlation coefficient always fluctuate around zero, and the sequence is determined to be a steady time series; looking at the P value of the Q statistic, the real estate industry index is smaller than the eighth order. 0.05, Poly Real Estate from the 5th order less than 0.05, the two are weakly related, so reject the original hypothesis, that the real estate industry index and Poly Real Estate's return rate series auto-correlation. Hannan-Quinn criter.
B. The establishment of ARCH model
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As can be seen from the above figures, both the real estate industry index and Poly Real Estate, the t-statistics of the parameter estimates of the model are significant, and the corresponding probability value P is very small, indicating that the model is very significant as a whole. Then the ARCH effect test is performed on the two sequences to determine whether the random error term exhibits "fluctuation aggregation" characteristics. From the above figures, we can see that the probability of the LM statistic of the real estate industry index is less than 0.05, the LM value is known to fall to the right of the critical value, the original hypothesis is rejected, the ARCH effect exists in the residual sequence, and the sequence has the heteroscedasticity of the auto-regressive condition. The next step of GARCH modeling can be performed; however, the probability of LM statistics of Poly Real Estate is greater than 0.05, so accepting the original hypothesis, the residual has no ARCH effect.
C. The establishment of GARCH model
For the determination of the order of the GARCH model, this paper compares the GARCH (1, 1), GARCH (1, 2), GARCH (2, 1) and GARCH (2, 2) models under four different orders and finds GARCH. From the comparison of the above figure, the SC value of GARCH (1,2) is not the largest, but its log likelihood value (Log Likelihood) reaches the maximum, AIC reaches the minimum, and it also reaches statistical significance. Therefore, it is considered that the GARCH (1, 2) model is better.
The GARCH (1, 2) model's estimation of the real estate industry index is: As shown above, it can be seen that the auto-correlation and partial auto-correlation are almost zero, and the Q statistic is not significant. Therefore, there is no heteroskedasticity in the residual squared sequence, indicating that the model estimation is better. Secondly, the sum of the ARCH and GARCH term coefficients is less than 1, which satisfies the constraints of the parameters, but because the sum of the coefficients is very close to one, it means that the impact on the conditional variance is persistent, that is, the impact plays an important role in the prediction of the future.
D. The establishment of TARCH model
The above GARCH model estimation assumes that there is a symmetry effect on the stock market shocks, but in real life, the stock market's impact often shows asymmetric effects. Negative shocks on stock indexes are more likely to fluctuate than on positive shocks, that is, there is a "leverage effect" in the stock market. In order to verify whether there is an asymmetric effect on the sample sequence, this paper uses the TARCH (1, 0) model to estimate the result as follows: As shown in the above figure, the estimated coefficient of the asymmetric effect (ie, leverage effect) is 0.074244, which is significantly greater than zero, indicating that the fluctuation of the real estate industry index has a "leverage effect", and the stock price decline is higher than the same level of increase.
More volatile. Since the model does not contain ARCH terms, the impact of good news on volatility is zero, and the impact of bad news on volatility is As shown in the above figure, the P value of the model coefficient is much larger than 0.05, so the coefficient is not significant, indicating that the model has no ARCH effect and the model estimation result is valid.
IV. CONCLUSION
This article uses the GARCH and TARCH models and empirically studies the volatility characteristics of China's real estate stock market by taking China's real estate industry index and China's representative five real estate listed companies as examples. Get the following conclusions:
(1) Through analyzing the auto-correlation function charts of the returns of the five listed companies and the real estate industry index, we can see that only Poly Real Estate is relevant among the five listed companies, and there is no autocorrelation among the other four companies; real estate industry index. There is also auto-correlation.
(2) The daily return fluctuations of Poly Real Estate and the real estate industry index are aggregated and persistent, and all exhibit a certain degree of auto-correlation. However, Poly Real Estate does not have heterogeneity, and the real estate industry index has a certain heterogeneity.
(3) As the real estate industry index has heteroskedasticity, GARCH and TARCH modeling of the real estate industry index is further known: The real estate industry index has asymmetric shocks, and bad news can produce greater results than the same amount of good news. Volatility, the volatility of the industry index's yield has a significant leverage effect.
The real estate industry, as a major part of the Chinese industry, is closely related to people's lives. Understanding the volatility characteristics of China's real estate stock market not only provides a theoretical basis for government departments to formulate macroeconomic policies, but also provides guidance for investors' investment decisions.
